STATE OF CONNECTICUT
CONNECTICUT SITING COUNCIL

Petition of BNE Energy Inc. for a
Declaratory Ruling for the Location,
Construction and Operation of 4.8 MWt E

Wind Renewable Generating Projects on

Flagg Hill Road in Colebrook, Q’NNEHTTE CuT
Connecticut (“Wind Colebrook South”) SITl NG C QUNG{pqrﬂ 14,2011

APR 2 0 200

SECOND SUPPLEMENTAL PRE-FILED TESTIMONY OF NOISE CONTROL
ENGINEERING, INC., BY MICHAEL BAHTIARIAN, INCE Bd. Cert.

Q51. Did you undertake any background noise monitoring in Cole‘brook,
Connecticut?

A51. Yes, under my direction staff from Noise Control Engineering, Inc. conducted the
background noise survey.

Q32. Where?

A52. The noise monitoring equipment was installed at two locations on the periphery of
the Colebrook North (Petition # 984) and Colebrook South (Petition #983) projects. Both
locations were on private property of Colebrook residents. The first location was near the end of
Flagg Hill Road in the vicinity of receptor location M1, The second location was northwest of
Lake Schwartz on Wagner property nearest to receptor location R8. The latitude and longitude
coordinates for both locations are given in Table 1 of NCE report TM2011-014, dated April 14,
2011 (see Exhibit NCE7, attached). The locations are also shown in Figure 1 of NCE report
TM2011-014 (Exhibit NCE7).

(Q53. When was the equipment installed?

AS53. The equipment was installed on the afternoon of Friday, March 25, 2011 by one

engineer from Noise Control Engineering, Inc.
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Q54. What type of equipment was used?

AS54. At the location near M1 (Petition #983), NCE staff under my direction installed a
logging sound level meter, manufactured by Rion, Model NL-06. At the location near R8
(Petition #984), NCE staff installed a logging sound level meter manufactured by Norsonic,
model NOR140.

Q55. When was the equipment removed?

A55. Both devices Were removed the afternoon of Monday, April 4, 2011.

(Q56. What was the time period for monitoring sound at those locations?

A56. Both sound level meters were on site for 10 nights. However, due to limitations
of the battery power, the sound level meter near M1 recorded sound pressure level data for only
7 days and the sound level meter near R8 recorded data for only 4 days.

Q57. What where the results?

A57. The complete results and data are given in NCE report TM201 1-014, dated April
14,2011 (see Exhibit NCE7). Summarizing, the average night background noise level at Site
#984 is 31 dB(A) with each night dropping below 27 dB(A) and one night reaching as low as 24
dB(A). The results from Site #983 show the average background noise levels was 30 dB(A).
The background noise level dropped as low as 22 dB(A) for 3 of the 7 nights and 28 dB(A) for
the remaining nights. As defined in the Connecticut DEP Control of Noise regulation, no
prominent discrete tones were found in the one-third octave band measurements taken at either
locations.

Q58. When did the petitioner do its background noise monitoring?

A58, According to the appendix attached to Exhibit M in each petition, noise
monitoring was done on the afternoon of April 1, 2010 and the morning of April 2, 2010. The

longest monitoring period was 20 minutes. The latest any measurements that were taken by the
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petitioner was at 1:15 am. The lowest sound levels measured by our monitoring was mostly after
this time period.

Q59. Have you drawn any conelusions with respect to the average background
noise level during the night at these locations?

A59. Yes.

Q60. What conclusions have you reached?

A60. My f}feliminary conclusions are that both locations are extremely quiet Jocations,
much quieter than indicated by the brief sampling or modeling done by the petitioner.

Q61. Does this change the results of the predicted sound and comparison to
CTDEP noise limits?

A61. No, as the CTDEP regulations only allow for adjustment if there is high
background noise and not if there is low background noise.

Q62. Then why is this significant?

A62. These measurements show that the proposed wind turbine operation will have
noise levels that are around 20 dB higher than the background. The petitionet’s own report
states that a 10 dB increase is perceived as a doubling of loudness (see Noise Background).r A 20

dB increase would be a quadrupling in loudness. This is extreme.

April 14, 2011 s/Michael Bahtiarian
Date Noise Control Engineering, Inc.

By: Michael Bahtiarian
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Background Noise Monitoring at Proposed
Colebrook Wind Turbine Sites

Allan Beaudry
Michael Bahtiarian, INCE Bd. Cert.
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Prepared for:
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T™M 2011-014 " Colebrook Wind Turbine Background Noise
Noise Control Engineering, Inc. :

1.0 INTRODUCTION
Noise Control Engineering, Inc. (NCE) was retained by Fairwind CT, Inc. to monitor the
background noise adjacent to property where six wind turbines have been proposed in

Colebrook, Connecticut. NCE measured bapkground sound levels from Friday March 25,
2011 through Friday April 1, 2011.

2.0 INSTRUMENTATION

Sound monitoring was performed using two different Sound Level Meters (SLM). One-
third octave band and overall A-weighted logged sound pressure level (SPL)
measurements were made using a Norsonic, Model Nor140 Sound Analyzer. A-weighted
SPL monitoring was performed at a second location using a Rion, Model NL-06 Sound
Level Meter. Both instruments were field calibrated prior to the noise surveys and have
been laboratory calibrated within the past 12 months. Calibration certificates are
provided in Appendix A.

Both SLMs were set to 5 minute sampling. The response was set to “slow” and
weighting set to “A” on both SLMs. Both SLMs were outfitted with waterproof wind
screens as shown in Figures 1 and 2.

3.0 MEASUREMENT LOCATIONS

A description and the latitude/longitude for each monitoring location are given in Table
1. A Garmin GPS 72H was used to determine the geographical positions. Figure 1
shows these two locations along with the proposed locations for the six wind turbines.

TABLE 1: Noise-Monitoring Locations

LATITUDE
SITE | DESCRIPTION LONGITUDE
1 Wagner Property, 117 Pinny Street, Northwest of Lake | 41° 58’ 16.91” N
Schwartz 73°07 28.22" W
2 Flagg Hill Road, South of Cul-de-Sac 41°57 3543" N
73° 08’ 29.95" W

3.1 Local Weather

Table 2 lists the average weather as measured at Bradley International Airport. The
airport is located in Windsor Locks, CT and is approximately 25 miles east of the noise
monitoring locations in Colebrook, CT. This is the closest location where detailed
weather information is recorded.
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Noise Control Enginecring, Inc.

TABLE 1: Weather as Measured at Bradley International Airport

Fri Sat* | Sun Mon | Tues | Wed | Thurs | Fri

3/25 | 3/26 | 3/27 | 3/28 | 3/29 |3/30| 3/31 | 4/1

_ | Avg. Temperature A | 39 33 | 36 39 40 | 49 | 42 38
& | Avg. Wind Speed (mph) | 17 14 14 17 | 13 9 9 11
Wind Direction WNW | NW | WNW | WNW | WNW S SE NNW

= Avg. Temperature (°F) 28 25 25 28 31 32 37 34

%0 Avg. Wind Speed (mph) 11 10 . 10 11 8 6 8 12

Wind Direction WNW | WNW | NW | WNwW | Nw | W | SSE N

4.0 MEASURMENT RESULTS

Continuous (logged) one-third octave and overall A-weighted SPL measurements were
made at Site #1 and continuous overall A-weighted SPL. measurements were made at Site
#2.

The continuous sound monitoring instruments were installed on Friday March 25, 2011
and were retrieved on April 4, 2011. The instruments were installed at the two sites at
3:45pm and 4:45pm, respectively. Neither instrument’s batteries lasted until April 4%
this is due the cold weather. The unit at Site #1 lasted until Tuesday, March 29 while the
unit at Site #2 lasted until Friday, April 1. Figures 2 and 3 show photographs of the
installations at Sites #1 and #2, respectively. All logged data used were at least one hour
from the presence of the engineer on site.

Tables 2 and 3 tabulate the day, evening, and night Loy noise levels for each day for sites
1 and 2, respectively. It should be noted that “daytime” is defined as the period between
7am and 7pm, “evening” is the period between 7pm and 10pm and “night” is the period
between 10pm and 7am. These periods are commonly used for acoustical engineering
purposes.

Appendix B includes graphs of the continuous monitoring data. Each graph shows the
five minute sampled Lgg sound pressure level over the monitoring period. Lo is the level
exceeded 90% of the time (five minutes in this case) and is also typically used as the
measure of background or ambient sound.

Appendix C includes graphs of the one-third octave band monitoring data collected at
Site #1. One-third octave band Lo data for 3AM, | 1AM, 3PM and 11PM are shown in
Graphs B-1 through B-4, respectively. Each graph shows the levels for March 26 —
March 28. NCE has found there to be no prominent discrete tones as defined in the
Connecticut Department of Environmental Protection (CTDEP) Control of Noise
regulation, reference [1].
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Noise Control Engineering, Inc.

Colebrook Wind Turbine Background Noise

TABLE 2: Site #1; Summary of Average Loy Sound Measurements.
All values in dB(A).

Day Evening Night
Day Date ~ 7amto 7pm 7pm to 10pm 10pm to 7am
Friday 3/25/11 - 31 27
Saturday 3/26/11 36 31 33
Sunday 3/27/11 37 35 34
Monday 3/28/11 40 35 31
Minimum - 36 31 27
Average - 38 33 31
TABLE 3: Site #2; Summary of Average Loo Sound Measurements.
All values in dB(A).
DAY EVENING NIGHT

Day Date 7am to 7pm 7pm to 10pm 10pm to 7am
Friday 3/25/11 + 33 26
Saturday 3/26/11 36 31 33
Sunday 32711 37 38 36
Monday 3/28/11 40 35 31
Tuesday 3/29/11 39 32 28
Wednesday 3/30/11 28 24 23
Thursday 3/31/11 31 32 33
Friday 4111 33 34 -
Minimum - 28 24 23
Average - 35 32 30
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5.0 SUMMARY

Figure 4 is a summary of all the background noise data (given in Tables 2 & 3) showing
the average sound pressure level over all days tested, for each period (day, evening, &
night) for each site. The average night background noise level at Site #1 is 31 dB(A)
with each night dropping below 27 dB(A) and one night reaching as low as 24 dB(A).
Results from Site #2 show the background noise levels dropping to 22 dB(A) for 3 of the
7 nights and 28 dB(A) for the remaining nights. The average background noise during
the night period at Site #2 was 30 dB(A). "As defined in the Connecticut DEP Control of
Noise regulation, no prominent discrete tones were found in the one-third octave band
measurements taken at Site #1.

REFERENCES :
1. Connecticut Department of Environmental Protection’s noise control regulations

(Regulations of Connecticut State Agencies (RCSA), Title 22a, Sec 22a-69-1-2-1)
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FIGURE 1: Background Noise Monitoring Locations (See Table 1 for Details)

\ma Flagg Hill Road
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FIGURE 2: Installation Location for Site #1; Wagner Property, NW of Lake.
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FIGURE 3: Installation Locat

ion for Site #2; Flagg Hill Road, End of Cul-de-Sac.
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FIGURE 4: Background Noise Data Summary Graph.
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APPENDIX A:

Calibration Certificates



o —

ACCREDITED by NVILAP (an ILAC and APLAC signatory)

Scanten, inc.

CALIBRATION LABORATORY

SO 17025: 2005, ANSINCSL Z540:1994 part |

NVLAP Lab Code: 200625-0

NRY [Lzéx@@

Calibration Certificate No.23509

lustrument: Sound Level Meter
Muadel, 140

Manwjacmrer Norsonic

Serrad number 1403980

Fexted with

fvpe

Cluste

Fel F

Microphone 1225 s/n 112883
Preamplifier 1209 s/n 13794

(cluss) i
e Scantek. Inc.
13} 410-290-7726/ 410-290-9167

Dute Calibraied 31372011 Caf Due
Stalts Received | Seat
i tolerance X X

Out of tolerance
See coniments

Contains non-acoredited rests
Culibranon serviee __ Basie

Aadelress

_ Yes X No
X_ Standard

6430 Dobbin Road, Suite €,
Columbia, YD 21045

Testod in accordance with the following procedures and standards:
Calibration of Sound Leva! Melers, Scantek Inc., 06/07/2005
SLM & Dosimeters - Acoustical Tasts, Scantek Inc., 06/15/2005

Instrumentation used for calibration: Nor-1504 Norsonic Tesl System

A% 3B-Nursanie

[BRERIGIN
J44UT A+
1M M-

P Program 1019 Norsunie

125 L Nursene

Instrument -

Descri
Manufacturer sriptlon

\\11 i al Uit

&I S i unghion Lmlcr:itur

Ihumnun

|(".x1|h|unm1 sullware

|( .lllhmlm

Instrumentation and test results are traceable to Sl (International System of Units) through

1 [Us36120731

Cal. Due

i Traceabiliry evidence :

Cal, Lath.ccmﬂltahon |
Sep LU, 2u6lp scmuk Inc NV Ab

Cal. Date

1

| ULLS {10 TACR Imv AZIA 1S, 2011
| Sep 12000 ACKRFm AZA | l-;cp.a.:uﬂ'_
j\ Jun 26,2010 [ACR Iny © AZLA e 26, 2011
'Validated July |

"W |
[ Dec 7, 2010 [Seantek, Ine . NVLAP | Dec 7,20

standards maintained by NIST (USA) and NPL (UK).

Environmental conditions:

Temperalure I C) \

223°C R

_Calibrated by | K

Signature

Date | )/‘.f"_. ,— |

HS!EFI van Olt{,rloo 3

Barome!nc pressure (kPa) |

101 26 kF’a

Reiallve Humldtty( )

st 10,2001

T arew%RA |
Checked by | Mariana Buzduga
Signature W

Date

bl
344|200

C alibralion Cerhilicates of Test Reports shall net be reproduced. exeept n full, wathuue wrinien approval of the laboratoty

ITs Calibration Certilicate of Lest Reports shall not be used tu ¢k mn pruduct certfication, approyal or endorsement by NV AP,

NIST.«

[ aiment stored as 2 " Cabibranon Lab SEAM 20001 Nortde 1403980 MY do

w any ageney ol he federal povernment
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NLOGRION_01281440_Mar-18-2011

ACCREDITATION
West Caldwell ISO/IET 17025
Calibration
uncompromised calbratons. Laboratories, Inc. p ot
[RECREGITED]
1575 State Route 96, Victor NY 14564 1533 04

REPORT OF CALIBRATION

Rion Integrating Sound Level Meter
Preamplifier Model No.: NH-19

for

Model No.: NL-06

Company : Noise Control Engineering, Inc.

Serial No.: 01281440
Serial No.: 76980

I.D. No.: RION 3

All tests: Pass

Reading with mic.: Pass

Level Accuracy: Pass

Meter linearity: Pass
Attenuator accuracy: Pass
Frequency Response Cal: Pass
Frequency Response wi/ Mic.: Pass
Inherent noise level: Pass
Crest Factor: Pass

Time Constant: Pass
Functions: Pass

Display & Batt. Check: Pass

Before data: ..

After data: ...+ ..

Befcre & after data same: .........
Laboratory Environment:

Ambient Temperature:
Ambient Humidity:
Ambient Prassure:

Calibration Date
Calibration Due

Report Number:
Control Number:

22.1 °c

36.5 % RH
98.891 kPa
. 18-Mar-2011 12:42 PM
- 18-Mar-2012
20667 -1
20667

Note: Sensitivity of supplied microphone, Model No,: UC-52 SIN: 59833, out of tolerance.
Sensitivity of sound level meter adjusted to compensate for the low sensitivity of microphone.
The above listed instrument meets or exceeds the manufacturer's specifications.
Thus Calibration is traceable through NIST test numbers: B22/276722-08
The absolule uncertalnty of callbration: 0.30dB at 95% confidence level. Unless otherwise nated. the repuned values are hoth “as taund" and "as leht" data

The curve s the response recorded with direct input.

‘ Frequency Response

5.0
0.0 - e — 7 e
-5.0 e L s L
-10.0 - e
-15.0 P

-20.0 -
25.0 '
-30.0
-35.0
-40.0 ks
-45.0

-50.0 7

.55.0 :

Magnitude (dB}

-60.0

10 100 1000 Frequency (Mz) 10000 100000

The above listed instrument was checked using calibration procedure documented in West Caldwell

Calibration Laboratories Inc. procedure Rev. 5.0 Sept. 10, 2010 Doc. # 1038 NLOGRION
Calibration was performed by West Caldwell Calibration Laborateries Inc. under Operating Frocedures

intended to implement the requirements of 1SO10012-1, IEC Guide 25, ANSYNCSL Z540-1, (MIL-STD-45662A) and ISO 9001:2008, 1SO 17025

Measuremenis performed by ......=2%..........
Calibrated on WCCL system type 9700 : Stepghen Johnson

Thie document shall not be repraducad, exeapt in full, withoul the written approval from Waat Caldwell Cal. Labs. Inc. Rav. 6.0 Sept. 10, 2010 Doc. # 1036 NLOGRION
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NC73RION_10417582_Mar-18-2011

ACCREDITATION
West Caldwell FanE
/\ Calibration
uncompromised calbration\. Laboratories, Inc. :
ACCREDITET
1575 State Route 98, Victor NY 14564 1533,01

REPORT OF CALIBRATION

Tor .

Rion Calibrator Model No.: NC-73 Serial No.: 10417582
Company : Noise Control Engineering, Inc. I. D. No: XXXX
Calibration results: Before data: ......... After data: . »~
Sound Pressure Level at 994.2 Hz and pressure of 1613 hPa (mbar) Before & after data same: ..
was  94.00 dB re 20uFa . Laboratory Environment:
' Ambient Temperature: 22.1 °iC
Ambient Hurnidity: 36.5 % RH
Sound Pressure Level: Pass Ambient Pressure: 98.891 kPa
Frequency: Pass Calibration Date: 18-Mar-2011 245 PM
Distortion: Pass Re-calibration Due;  18-Mar-2012
Stability: Pass Report Number: 20667 -2
All tested parameters: Pass o Control Number: 20667

The above listed instrument meets or exceeds the tested manufacturer's specifications.
This Calibration is traceable through NIST test numbers: 822/275722-08
The expanded unceramty of calibration: 0.18dB al 95% confidence leve! with a covarage factor of k=2

Graph represents six samples of Sound Pressure Level measured at Ssec Interval.

Stability @ 94d8 SPL

95.0
94 .8

946

w
B
i

0 ©
B A
o N
“
|
&
L
r

SPL dB re 20uPa
©
@
®

836
93.4

93.2

93.0

an

{ 2 3 Samples 4 g

The above listed instrument was checked using calibration procedurs documented in West Caldwell

Calibration Laboeratories Inc. procedure : * Rev. 5.0 Sept. 10, 2010 Doc. # 1038 NC73RION
Callbration was performed by West Caldwell Calibration Laboratoriss Inc. under Operating Procedures

intended to implement the requirements of IEG Guide 25, ANSI/NCSL 25401, (MIL-STD-45662A) and (SO 9002

Cal, Date: 1B-Mar-2011 2:45 PM Measurements performed by: ... /
Calibrated on WCCL system type 9700 Stephen Johnson
This document shall not be reproduced, excegt [n full, without the written approval from Whest Caldwaell Gal. Labs. Inc. Rav. 6,0 Sept, 10, 2010 Doc, # 1038 NCTIRION
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West Caldwell Calibration Laboratories Inc.

Rion Calibrator

NC73RION_10417582_Mar-18-2011

1575 State Route 96, Victor NY 14564
Tel. (5B5) 586-3300 FAX (5B5) 586-4327

Calibration Data Record

for

Model No.: NC-73

Company : Noise Control Englneering, Inc.

All tested parameters: Pass

Serial No.: 10417582

Measured Sound Pressure Level ( Six samples measured at 5 sec, interval)
.94.01 dB re 20uPa

Sample

1

;oo b GN

Average

94.00
94 .00
94.00
g4.00
94.00

. 940 dBre 20uPa

Frequency measured (Three samples at 30 sec. Interval)

Spec 94dB + - 1.0dB

Sample 1 994.18 Hz
2 994.19
3 994.22
Average 894.20 Hz Spec. 1000Hz +- 2.0%
Distortion measured -54 6 dB Spec. <-40dB
Instruments used for callbration Date ol; Cal. Traceablity No. Re-cal Due Date
Briel & Kjar 4228 S/IN 1742061 1-Oct-2010 8§22/278767-10 2-0ct-2011
Briel & Kjeer 4231 S/N 2308998 6-Aug-2010 822/275722-08 6-Aug-2011
Briet & Kjear 4134 S/N 173494 13-May-2010 822/275722-08 13-May-2011
Briel & Kjeer 2669 SIN 2148476 8-Nov-2010 822/275722-08 S-Nov-2011
HP 34401A S/N 3146A223 27-Jul-2010 205342 27-Jul-2011
Briel & Kjear 2636 S/N 1107902 27-Jdul-2010 822/275722-08 27-Jul-2011
HP 33120A S/N US360458 27-Jul-2010 ,205342 27-Jul-2011
Cal. Date: 18-Mar-2011 2:45 PM.

Calibrated on WCCL system type 9700

This documant shall not be repreduced, sxcept In lull, without the written approval fram Weet Caldwall Cal. Labe. Inc.

Page 2 of 2

Tested by: Stephen Johnson

T e ————— =

Rev. 8.0 Sept. 10, 2010 Doc. # 1038 NC7IRION




QC10QUES_QE2100040_Mar-18-2011

West Caldwell
Calibration .
Laboratories, Inc.
1575 State Route 96, Victor NY 14564

uncompromised catibration

REPORT OF CALIBRATION

for ~

ACCREDITATION
ISO/IEC 17025

xa

[AcorEciTED]
1533

Quest Technologies Calibrator Model No.: QC-10 Serial No.: QE2100040
Company : Noise Control Engineering, Inc. I. D. No: XXX
Calibration results: T Before data: After data:
Sound Pressure Level at 1010.2 Hz and pressure of 1013 hPa (mbar) Before & after data same:
was 114,04 dB re 20uPa . Laboratory Environment
Ambient Temperature 221 "
Sound Pressure Level: Pass . Ambient Humidily 36.5 Y RH
Frequency: Pass Ambient Pressure, 98.891 kPa
Distortion: Pass Calbration Date  18-Mar-2011 2:21 PM
Stability: Pass Re-calibration Due  18-Mar-2012
AC output Pass Report Number, 20667 -4
All tested parameters: Pass 5 Control Number; 20667
The above listed instrument meets or exceeds the tested manufacturer's specifications.
The IEC 60942:1988 Class 1 specifications, passed.
The ANSI S1.40-1984 specifications, passed.
This Callbration is Iraceable through NIST test numbers: 822/275722-08
Tive expanded uncertainty of calibration: 0.18dB at 85% confidence level with a govarage factor of k=2,
Graph represents six samples of Sound Pressure Leve! measured at 5sec. inia_arval
Stabllity @ 114d8 SPL
114.3
114 2
& 1141
=2
(=]
= & L na &
=
m 1140
h o]
|
o
w1138
113.8
113.7
1 2 3 Samples 4 5 6
The atove listed instrument was checked using calibration procedure documented in West Caldwell
Calibration Laboratories Inc. procedure : " .Rev, 5.0 Sept. 10, 2010 Doc. # 1038 QC10QUES
Calibration was performed by West Caldwell Calibration Laborateries inc. under Opereting Procedures
intended to implement the requirements of 1IS010012-1, |EC Guide 25, ANSIUNGSL Z540-1, (MIL-STD-45652A) and 15O 9001:2008, 1SO 17025
A
Cal. Date: 18-Mar-2011 2:21 PM Measuraments performed by ........ o TR
Calibrated on WCCL system type 9700 . Stephén Johnson
This document shall not be reproduced, except In full, without Ihe written approval from Wast Cal\dwal[ Cal. Labs. Inc. Rev. 5.0 Sepl. 10, 2010 Doc. # 1038 QC10QUES
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APPENDIX B:

Continuous Sound Pressure Level Measurements
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T™ 2011-014 Colebrook Wind Turbine Background Noise
Noise Control Engineering, Inc.

APPENDIX C:

One-Third Octave Band Sound Pressure Level Measurements
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C-1: 1/3 Octave Band Background Noise at Monitoring Site #1 — 3AM
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C-2: 1/3 Octave Band Background Noise at Monitoring Site #1 — 11am
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C-3: 1/3 Octave Band Background Néise at Monitoring Site #1 — 3PM
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C-4: 1/3 Octave Band Background Noise at Monitoring Site #1 — 11PM
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